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Motivating effect of different dairy manure addition on soil initial fertility
formation and ryegrass growth in coastal mudflat soil

ZUO Wen-gang, HUANG Gu-lin, ZHU Xiao-wen, CHEN Ya-si, SHEN Yuan-ling, TAO Tian-yun, BAI Yan-chao,
SHAN Yu-hua™ , FENG Ke
(Institute of Environmental Science and Engineering, Yangzhou University/ Jiangsu Collaborative Innovation

Center for Solid Organic Waste Resource Ulilization, Yangzhou, Jiangsu 225009, China)

Abstract: [ Objectives] Costal mudflats belong to the seashore saline soil family and are characterized by high
salinity, low degree of development, inferior structure and low fertility. The increasing mudflats can act as an
important land reservoir to mitigate the shrinking of agricultural land. Exploitation and amendment of mudflats have
been widely concerned. This experiment was conducted to investigate short-term effects of dairy manure application

(DMA) on initial fertility motivation and green manure plant ryegrass growth in a newly-reclaimed mudflat.
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[ Methods ] Using ryegrass as an indicator plant, a field experiment of complete randomized block ( RCB) design
with three replicates was carried out in a newly reclaimed mudflat. Five rates of dairy manure(0, 30, 75, 150 and
300 t/hm*) were designed. Soil and ryegrass were sampled 60 days after the sowing, salinity the soil pH and the
contents of water stable aggregate in different sizes, and organic carbon, the contents of N and P in mudflat soil and
ryegrass biomass were measured. [ Results] The contents of water stable aggregate > 0.25 mm in 0 —10 ¢m and
10 -20 cm layers of mudflat were increased with the increase of manure addition, and the increments were
significant in the treatments of 150 and 300 t/hm’, compared with the control. With the manure addition of 30,
75, 150 and 300 t/hm’, the organic carbon were increased by 17.4% , 32.6% , 55.0% and 205.8% ,
respectively, the salinity decreased by 25.2% ,75.8% ,76.0% ,75.9% , the pH was not decreased significantly.
With the increase of dairy manure addition, the soil total nitrogen, total phosphorus, alkali-hydrolyzable nitrogen
and available phosphorus were increased as well. Both the dry weights of aboveground and root part of ryegrass were
enhanced with the increased amount of manure, and the increments in ryegrass height were 52. 6% , 46.1% ,
74.2% and 56.2% at the DMA rates of 30, 75, 150 and 300 t/hm’, respectively. The root length, root average
diameter, root surface area and root volume of ryegrass were increased in the same trends. [ Conclusions] Based
on the results of this study, addition of dairy manure could improve the soil ventilation, decrease soil pH and
improve the nutrient contents, so can be used as the fertility motivator in soils like coastal mudflat. As the use of

dairy manure also provides an ecologically sound way of the disposal of dairy farm wastes, this results is prospective

in the amelioration of coastal mudflat.

Key words: mudflat soil; dairy manure; initial fertility motivator; green manure; ryegrass
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Table 1 Contents of different sizes of soil aggregate in mudflat affected by dairy manure addition

FRE(em) R (mm) #3551 it Dairy manure rate(t/hm? )

Soil depth Particle size 0 30 75 150 300
0—10 >0.25 3.64 +0.93 ¢ 4.37+2.45 ¢ 5.92 +2.18 be 8.91+1.15b 14.83 £2.25 a
0.25—0.106 0.93 +0.16 ¢ 1.95 +1.09 be 1.29 £0.48 ¢ 2.44 +0.45 ab 3.32+0.16 a
<0.106 95.43 £0.77 a 93.69 £5.54 ab 92.79 £2.66 ab 88.65+1.59 b 81.85+2.41 ¢
10—20 >0.25 3.01 +1.91b 2.78 +0.54 b 2.71 £3.51 b 5.85 +4.00 ab 8.32+3.12 a
0.25—0.106 1.02+0.16 b 0.70 +0.10 b 0.88+0.41 b 1.06 +0.48 ab 2.62+1.81 a
<0.106 95.98 £3.07 ab 96.52 +0.64 a 96.41 +2.93 a 93.08 +4.48 ab 89.06+5.93 b

7E(Note) : [RATEIE G A F] TR F R AN R AL B R]) 22 738 3] 5% i % 7K P Values followed by different letters in the same row are significantly
different at the 5% level.
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Fig.7 Effect of dairy manure addition on root length, root average diameter,

root surface area and root volume of ryegrass in mudflat
[ (Note) : # LA FHEFR R A R AL PEE] 2% 573K 5] 5% 3% /KF- Different letters above the bars indicate significant difference at the 5% level. ]

AR BAE LB AT HEER S0 BEK T2, /b L 55
B LR B R, R SR S AL
R R RER" . AR b T A 2
T AU A, DA TG i 3 P R AR i A
ROR BT R AE B LR B R AT
T MR TR ERRE ST o KA AL FRFELR 43R 55
A5 0—10 em 12 >0.25 mm KEEH: A R IAEL
ARG E AT R, MR R S R S I
>0.25 mm 7KFPE AT R AR 5 R DG OC R B
TRy =56.354x " (R* =0.6732,n=5) , 4
PR > 0.25 mm K F&PE A RAKTE 3.64% —
5. 9% JEEINB, B 1 AE 5 AR >0.25 mm
IKFRMEAT R AR, 1 & R P FEAIK 33. 0%

AR ZERHEYR - ) LR T8 T R R IS A A A 1Y)
AR T R R IE . ASISIE ST, it 4 2
O R DR IR T ) BT A SR I AR A BE A R b T
BRAAR R AR B T LA Y i) R, 2L
S8 NBIBESE  BUR A0 28 A 5 L RE (0 35 01 1 B Hb Ak
FREAR A AR A, B v R A PR T DL SRR B Ak
Bt AN ARG Kk I, A 2 REAR W R
T B ) ZE RN () T B i, HIBG A= 2t FH it

AT R R R P R B R R B A B R
BIFSEIE % B0, i 2 2% AT AR 30 R | B
T SR A 1 A IR R R
TEAIRIG AT A= 20 T 2R AEAH Y A AR
FIHER S T R i B o BE, BETTHE T 2R AL A
YIRE R e A FEnT VRO TR R R A 5
BRRE I IRBIR”, — 5 T, R A ZEE AT BT IRAL A AT, 9
AT ARG TG Y s 53— 7 T, LR e
BRSBTS, TN A JE R BT AL
T, PR 9 bRk Bl R A5 4R AR 2 MOl A B i
T, BA R AR OSBRI E

£ X #k:

[1] YuBH, Lu C H. Change of cultivated land and its implications
on food security in China [ J]. Chinese Geographical Science,
2006, 16(4) : 299 -305.

(2] PP OCT PRl i b A5 BEX SRR (D] MBI & 548
B, 2004, 6. 21 -23.

Sun S X. A discussion on management of coastal reclamation[ J].
Ocean Development and Management, 2004, 6. 21 -23.

[3] Jones S B, Robbins C W, Hansen C L. Sodic soil reclamation
using cottage cheese (‘acid) whey [ J]. Arid Soil Research and
Rehabilitation, 1993, 7(1) . 51 -61.



244

ZESCHIN A5 - it P A 20 T e e Uik SR D I g 9K gl K% R A R4y i A R S R

379

[4]

(5]

(6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

BT, B, WAL SR MR RERR X IR 3h A 5K
BRERZ IR ] Aol TR, 2010, 26(3) : 52-57.
Zhao X F, Yang J S, Yao R J. Relationship between soil salt
dynamics and factors of water balance in the typical coastal area of
northern Jiangsu province[ J]. Transactions of the CSAE, 2010,
26(3) . 52-57.
Bai Y C, Tao TY, Gu C H, et al. Mudflat soil amendment by
sewage sludge: Soil physicochemical properties, perennial ryegrass
growth, and mental uptake[ J]. Soil Science and Plant Nutrition
2013, 59(6) : 942 -952.
MM, TEF, MRz, 4 AN TSR R R e bt
RG] AEIETR SRR, 2012, 18(4) : 1019-1025.
Bai Y C, Wang L, Tao T Y, et al. Effect of the amendment of
sewage sludge on physico-chemical properties of tidal flat soil [ J].
Plant Nutrition and Fertilizer Science, 2012, 18(4): 1019 -1025.
WeoRIL, Bashin, BT, A TRALIETR B R XHEZ R o)
SRR RGN [T]. E SRR, 2009, (4) : 16
-20.
Yao R J, Yang J S, Chen X B, et al. Classification and fuzzy
synthetic evaluation of soil nutrient at plough horizon in coastal
region of north Jiangsu province[ J]. Soil and Fertilizer Sciences in
China, 2009, (4): 16-20.
TR, B, AR, . e PSS X oK S
FLREN )], e, 1998, 35(1): 1-9.
Shan X Z, Wei Y Q, Yan H J, et al. Influence of organic matter
content on soil hydrodynamic parameter [ J ]. Acta Pedologica
Sinica, 1998, 35(1): 1-9.
d U, BEOTE, XUWI, EEHE. AR R P B i R IR
Tz E T [ T]. MOk R# S5, 2010, 23(5) : 791
-795.
Meng J H, Lu Y C, Liu G, Wang Y X. Comparison study on soil
chemical characteristics in tropical natural forest in different
succession stages| J]. Forest Research, 2010, 23(5); 791 -795.
TR, BRath, BB, 5. BRSO YL
TAEYPERTRZ [T ], R A R (B AR
2010, 34(1): 39 -42.
Wang L. M, Chen J L, Liang Z H, et al. Effect of jute straw and
organic fertilizer on the biological properties of the coastal saline
soil[ J]. Journal of Nanjing Forestry University( Natural Sciences
Edition) , 2010, 34(1) . 39 -42.
EAREN, BR¥S, MIEM, 5. U LSRR EORIFR
[J]. FU PR (FLTRR) , 2004, 17(3) : 357 -360.
HuTY, Chen L, Hu Y M, et al. Study on the technology of
comprehensive use of excrement of cows[ J]. Journal of Ningbo
University( NSEE) , 2004, 17(3) : 357 -360.
BB O AT R =00 [M]. dest: drEgl
th A, 2000.
Bao S D. Soil and agro-chemistry analysis (3rd Edition) [ M].
Beijing; China Agricultural Press, 2000.
Meng Q F, Sun Y T, Zhao J, et al. Distribution of carbon and
nitrogen in water-stable aggregates and soil stability under long-
term manure application in solonetzic soils of the Songnen plain,
northeast China[ J]. Journal of Soils and Sediments, 2014, 14
(6): 1041 -1049.
SRR, RETE AN [E AR FERT A SRR L S R E
R L], rpE 3 SR, 2013, 4 10-15.
Shi Z X, Wu J G. Composition and stability of the aggregates in

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

black soil applied with different cattle manures [ J]. Soil and
Fertilizer Sciences in China, 2013, 4. 10-15.

Zhao Y C, Yan Z B, Qin J H, Xiao Z W. Effects of long-term
cattle manure application on soil properties and soil heavy metals
in corn seed production in Northwest China[J]. Environmental
Science and Pollution Research, 2014, 21(12) : 7586 -7595.
FZAEAL, B A FOEBX RO R[] Bl
2, 2006, 15(4) . 30 -35.

Jiang S C, Zhou D W. The impact of cattle dung deposition on
grasslands in the Songnen grassland [ J]. Acta Prataculturae
Sinica, 2006, 15(4): 30 -35.

Jorenush M H. , Sepaskhah A R. Modelling capillary rise and
soil salinity for shallow saline water table under irrigated and non-
irrigated conditions[ J]. Agricultural Water Management, 2003,
61(2): 125-141.

WK, A, BAA, M. APLES LR A
KA B[] MR, 1993, 1: 19 -22.

Xie CT, Li ZJ, Zhang Y S, Lin Z A. Principle of relation
between organic matter and soil salinity[ J]. Soil and Fertilizer,
1993, 1. 19-22.

Hamuda H, Ligetvari F. Impacts of municipal sewage sludge on
dynamics of organic matter and biological activities in clay loam
soil [ J]. Journal of Residuals
Technology, 2011, 8(4) : 143 -149.
Sandoval-Estrada M, Celis-Hidalgo J, Stolpe-Lau N, Capulin-
Grande J. Effect of
amendments on the structure of an entisol and alfisol in Chile
[J]. Agrociencia, 2010, 44(5) ; 503 -515.

Grosbellet C, Vidal-Beaudet L, Caubel V, Charpentier S.
Improvement of soil structure formation by degradation of coarse
organic matter[ J|. Geoderma, 2011, 162(1-2); 27 -38.
AT, A RAE, BHE . AR 48 A B R = R
BB i T B R SRR [T ], b E RO R,
2008, 41(7) : 2143 -2148.

He Y Y, Shi Q H, Xie G Q. Study on the effect of different

application rate of beef cattle feces on yields and nutrients level of

brown forest Science &

sewage sludge and salmon wastes

dwarf elephant grass and on the degradation rate of dry matter
[J]. Scientia Agricultura Sinica, 2008, 41(7) ; 2143 -2148.
BALA, XIEM, A, SF. AR A B A SR R B AR
KA RN ], AR, 2012, 32(18) ; 5738 -5746.
Guo LY, Liu X M, Zhan L J, er al. Cattle dung composted by
different methods had different effects on the growth and quality of
soybean[ J |]. Acta Ecologica Sinica, 2012, 32 (18 ). 5738
-5746.

YRS, LR, A, G5 XIS A FEmnin AL X B4
AR RS T]. PEEBSE, 2013, 22 52-58.

LiJ L, Shi Q H, Wang X F, et al. Effects of vermicompost
derived from chicken-cow mixed manure on cucumber seedling
erowth and yield[ J]. China Vegetables, 2013, 22, 52 -58.
BRMETE, TEM, 4656, 45, 438 S5 0 A it Xt ik
USSR AR [T ] PHHCRARRH R i (A
SRBLERR) , 2013,41(7) : 189 -194.

Zhao H L, Wang Y P, Zou Z R, et al. Effects of combined
application of cow manure and mushroom residue on the
improvement of substrate for tomato sandy culture[ J]. Journal of
Northwest A & F University ( Natural Science Edition) , 2013, 41
(7):189-194.



